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#M 2003-074904 ^-vl 1/ 

ffifi&ttii i^mt^^ffiAi-^-^t corns ^#x.T^ (9 > mt^^m^m<^mmmii^ 

mM^m^m-^^l nG a A s P^S-fb^^^iT-^P^r^g-L. 

LTfi^^#^ J: 19 ^aUwiPS:*^^:;^!^ InGaPifctiInG 
a A s P7)-<b^^®*WL. 
HuIBTt^^^^ ^-^^v^-rtL^> A 1 G a A s;6-ib^^C:i:=^#iict1-^BI&^ 

[li^:^ 2 ] mfffi*:i^#P:fc nGaP^fzfil nGaAsP;i>-'b'^ 

v^-fiL^ G a A s t^^^T-^-^l-^a^-e^)^ C ^#m<h 1 

. HufS I n G a P t I n G a A s P ^m-^^G a A s t^l^T-^^l-'?)^ 

[in*:^4] HuifiKT-^P^^^G a A s liZMLXUmm^^ir ^m.f^X-$>^ 
. Miei n G a Ptfzli I n G a A s P ^-^BtS^X a A s KML^m^W^ 

11*^^15] Bulfis:T-#P75^^G a A s ic^t L?l5i i9 M^WI-^a^trab 0 
. mUl n G a P 5 fcfi I n G a A s P Tb^h^j: ^m-^^G a A s lltS^^^-^-f'Sa 

. HUiei nGa Ptfziil nGaAs P ^^h^j: ^M^^^G a A s \,zM LX&mM^ 
[ig*^7] mUl nG aPtfzit I nG a As P^^h^^mH)^. 
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[if>|tS8] mm I n G a P I n G a A s P^^^fb ^'i>li^^ v^^- 

lii*]^ 9 1 m$i\y~'^Jt<D^m^M^^^ 730nm>&-^820nmtt:^ 
<7)^HT$>^ i t iWW^tt^m^m 1 8 v^-ftt/i)- 1 5ifi«<7)®l§7fcM^# 

0] Htrffil/— 9"^0^«?feftWn 7 0 nm;6-<b8 0 0 nmt 
[0 0 0 1] 
[0 0 0 2] 

ML7'^^«?^S8 5 0 nm<7)A 1 G a A s ^<OMI&^M###l^--r (Vertical 
Cavity Surface Emitting Laser ; VC S E L) T^^^ffii/^ ^:h-TV^^6 ^<Di[^-g:^ 

(D^^mi^\y-'f'm^:^'m^^hftx\^^^mmii. a i g a a s^(du^x^ 

[0 0 0 3] 

^m^mm.[H. mmm. ^m^m<ommmmmxii. ::irm^±^ <^ 

mx 10 WL^^:^^m^^j:P OF (Plastic Optical Fiber) ^ffl C i: T^^^pTtgH 
^JoTirv^^o POFfi. riTilSd^'l 0 0- 1 0 0 0//mt:^§vVci6. T 

^ ^ > h ^ ^ - ji- ^ 7 T / ^' ^ * -t -2, i <i: 7i»^'T- 
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^-v: 3/ 



[0 0 0 4] 

P OFO^t-ti: LTtiPMMA (^-^° 'J ^ f-;!^^ ^ ^ >; h ) ISfi^-C^^ 

#:V-W^^$tLrv^^r^ftt LT. 6 5 0. 7 8 0. 8 5 0 n m<7) 3 r^SlC 
IS^^tt^o 780nmt850 nmr^ti. *igt^f^^:6- "btftf^fitl^t 

-e^-::7i/Mx^;V-t:-^Jfe-e§:. 7t7T-r/'^-^<7)|g^;^?^l,;^VC S E L ^«<h 
LTfflv^^i tT&WH^T^b^o S/c. VC S E L i: LTti. 8 5 0 n m<7)^^<7) 
< . 7 8 0 n mtrii 8 5 0 iim(7)m^tit^LXmmii7bmT'r^ 
m\^-^^h^ tmi^nx\^^^o L-^^L. PMMA-POFOji^ti. 8 5 0 nm^ 
J: 19 7 8 0 n m^<7):f^m& < > i ^9 ftl?g^|OfEi^>6^~Pltg-C*^o 
[0 0 0 5] 

^,^X\ icoi^Tfc, 7 8 0 nm^(^ffi^ttfg:T^a:#i-^7^c*;). A 1 ^iS"^ 

iMMiiz^t v^Mr^git<7) v«itc7) V c s E L mkm $ ttr ^ (M X. (i\ 

A 1 i^tsA 1 G a A s i:, ^B^H^ft^^i^Mjt-7°n-t>^-e<7) A 1 G a 

A s ^(Dmm(DmiXiz x ^$¥^ytn^^-t > ^ ~<Dmmz x *) . u-^'§tmmm 

<Di&T^i^<fzi^. ^m^J3±i-^<^ VSttfiittiA 1 =^v^G a A sST- 

^PtG a I n PltM^^ALTV^^o ^vl-t:\ G a A s PtiG a A s*^^ 
^=f-^^L^j:^^fztb^m^m.t^j:^:^^^ G a I nF iJ±m^t LXV-^)^(Dm. 

[0 0 0 6] 

Fahry-?erot^m^imi-^^m^itm<D^Vy4y°]y-'^ii^ CD^ 
CD-R<7)^?!?.t LT. A 1 G a A s *?Stt^itl3fflv^7t ^ <7) fflv^ ibtLT 
i3«9> :Si5T'(iCD-RI^(7)fSMi$J^<7)(&i±<7)7ti6lC 1 5 0 mW^0x.>6i^tf^:^7 

iii^i^mizA \ ^^t^j:\^^m^^^^mx^^zt:/}mhtix\^^^ mx.i£. 
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ftOA 1 G a I n P^.4^^#:V-Hf-e{i. 1^m(D^mX^nP\LfzN AM (Non- 
Absorbing Mirror) m^-^^Mn^tn^—^fr-ii—m^ii'm^^htir^^^^o t^^-h^ 

> ftSO|gB«B^S^a^I^tffiOMJSl^±t"ct i9. A 1 G a A s iSB^B<^D°pfi(iffi 
[0 0 0 7] 

fz tz L . ilSiff It^i^ 1 mSfc $ tLT ^ ct ^ >^ -7 vM<7) V C S E L -e(±fS 
fzA 1 A s^^v^fii^A la^KOA 1 G a A s immi)^(^m^mitir ^ ^ tlzX 

^t^fzi^. r^i^mmihuxm¥^ytwm^<7)§miHitA.t'm\^^o ttz^ 
fzmm.^th:ib^'^^x^^, 

[0 0 0 8 J 

#gfl¥9-1017153-^<2r^ 
[0 0 0 9] 

[^^#it3tm 1 ] 

D.Botez, rProceeding of SPIEJ > 1999. Vol.3628, p. 7 
[0 0 10] 
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#11 2 0 0 3 - 0 7 4 9 0 4 ^- v : 5/ 

L. A 1 GaAs*f!^14^tCfflv^/jVCSELt;i3V>T^. 7 8 0 nm^850 
nm^t?{±. A 1 ^^<^tsA 1 G a A s ^f&tt^ ?r:ti- 7 8 0 n m<7)^T-<7)t5 

[0 0 11] 

S E Ltcisv^Tti. ^'f[:Lfc«»K$t^«fijgH<7)f§H^B<h{i^<M^'6A 1203!^ 
[0 0 12] 

2f:^0J{±±fe^1ttc^<^T. Wm^^^-h^l 3 0-8 2 0 n m<7)|SH<7)MII^ 

^ C ^ g 6<J i: 1" ^ ^) O -t?^) ^ o 
[0 0 13] 

[Iia^ipf^i-;E, fja6<7)^m] 

nGaAsP;6-<b'^^»T-#P^^L. LTMT- 
<9^$IJwiIil^^'Ai;v^ I nG a PSfcti I nG a A s V -b^ht^^m^^X^. 
7fc*ig^^ ^-75^~v>-rtL^ A 1 G 2.K%-b^hti:h^t^mWh^^^(^^^^o 
[0 0 14] 

*T-#Pi3J:D^ I n G a P$/;{i I n G a A s is-hta^m^^. v^-ftL^ G a 
A s tc^&T-^^-T'&a^-e^^l) i Lv^o 
[0 0 1 5] 

*^#p7&^^G a A s lC^tLTl±MM^^-r'5>ia^-e*)l9. I nGaPS/if±I 
n G a A s P ^^©t^^G a A s IC^&T^-g-T'SafiKT'^oT ^> J: v^o 
[0 0 16] 



miiE#2 003-3082057 



#SI 2003-074904 ^- v : 6/ 

*^#P7&^'G a A s l^^tTEEMM^^-T'SM^T'^ «9 . I n G a P tfzii I 
nC a A s P:*^^^'2)^^^'G a A s tcMt?l^l9M^W-r^a^T'^>oT^ Jiv^ 

O 

[0 0 17] 

»T-#P^^'G a A s KML^m'OM^^ir^hm.J^T^)^ ^ I n G a PS^cJi I 
n G a A s P -^^h^j: :6m-^^G a A s lc^&T-^'^i-'i>a^Tafeo T ^ J: v^o 
10 0 18] 

»T-#m^'GaAsmL?I?ii9M^^-r-i>«-e^!9. mflB I n G a P S 
fzitl n G a A s P -^^h^j: ^M^^G a A s LTMM^^-T'Sa^-e^o T 

« 

^ J: v^o 

[0 0 19] 

I n G a Ptfzii I n G a A s P >6-^ ^Sr-^iiti. I^Mif-C^o T ^> J: v^o 
[0 0 2 0] 

I nGaP^T'ctil nGaAsP:*^^=fc'i)/i{i. y^^-^til-e^o-C ^ J: v>o 
^-•'f'^<7)|§Sr^Sw(± 7 3 0 nmjJ^fb 8 2 0 n m ^ t: c7)|gH-e^^ ^i^^Mi 
Lv^o ^hiZlt^ 7 7 0 nm;6^<b 8 0 0 nmtt:<7)|EHT'^^>r t^i^^M^ Lv^o 
[0 0 2 1] 

-To 

[0 0 2 2] 
[0 0 2 3] 

tfz^ ±fa TG a A s tc^T-S-a-r^J tii^ G a A s ^^<7)*&T-^m^ c s 
tL. ^m<r>^^^1^^ c t-r^t (c-cs) /'csT'^$;}x^M75^±0.003J^T 



miiE#2 003-3082057 



mM. 2003-074904 



[0 0 2 4] 

iiE'fllT&^'-O.OOSJ: i9/h^v>^<>:^^i-o 
[0 0 2 5] 

>i.»T-#P^^L. »^#PHI^^LTI nG a Pt/i(± I nG a A s P/O^Jb=^ 
[0 0 2 61 

t4g^i-f|5;6-fben^}P$ti^MtC^tLT. InGaAsP/InGa Pt^i^mmwm 

i-o 

[0 0 2 7 J 

n-G a A s (S i = 1 X 1 Ol8cm-3) ±l,Zt^lf hiXfz. n-G a A 
s^^yyrm {m^0.2jum. S i = 1 X 1 Ol8cm-3) , n-A Iq.gG ao.4 
Asi^^y Vm {m^l.5/im^ S i = 8 X 1 Ol7cm-3) , T> V-^A 1 q. 
3G ao.7A S7l£:^M F€ (j¥$0.2//m) . T ^ K- ^A 1 q. OSG a 0. 92A s ^ 
— s:T-#:PfSM 1 0 nm. i&ft 8 1 0 nm. G a A s ^^Ki-^&i^^-^l" 

a) . T>K-yA 1 0.3G ao.7A s^:^f^ (m^0.2jum) . p-A Iq.G 
G ao.4A s ^ ^ y (i?^1.5/!/m. Z n = 1 X 1 0 18 c m-3) ^ p-Ga 
A s^^'•yym (if ^0.2/im. Z n = 5 X 1 0 18 cm "3) , ijig 5 0 jum<D^ h 
7°^^<7)«»lLyEATlittC|gp^;t-r'i) S i 02m^iO=^T i/P t/Au;6-'b 
^-^pfflOW^t. ^^<^aMt^l^tt^tt7tAu G e/Au;&-fb^^ n1S!imSt;6^ 

f>^r-&#s#:^— (A) ^#^1^— f^T- (A) (Dmmizis^^x. it 
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#M 2 0 0 3 - 0 7 4 9 0 4 ^- v : 8/ 

:^7*^ K^^ I n G a P ^ L. InGaAsP^L. ^(Omum 

CmifSLtLfz^m^U-^^m^ (B) ti. MOCVD (Metal Organic Chemic 
al Vapor Deposition) ^ZX ^i^MLfZo 2 ^(D^Mi^l^-'^^^^it. v^-ftt^ 
7 5 0 jum<D^m^Ai^L^ HU«SMt^{i>^lt^ 3 0%. t«® llf±^*J-i|i 9 5 

[0 0 2 8] 

itL^ 2o<7)iji^-f$:^--if^^^, m^^ms 0t:tCj3V^T 5 0 OmW— ^th 

fidi;^ A 1 G a A stS'tt/10^S#^--^f*T- (A) fi. 1 0 0 0 BtralJ^Jlrt 
tC^-r^ii#iliL/::75^ I n G a A s PtSttii<7)^^#l/-Hf^^ (B) ti. :R 

Au S nliA.fzKX^nU>^Vly^l^zmmt^ii<D-t:$):b^ Z<D^^^ InGa 
A s Pi^\^mt InGa P^^v^{± I n G a A s P^:*"-f K»<5Da'a->ir(±. A I 
G aAsi^i±m<Dm'¥-tit^X9m^ V ly::^KMLX^\^^Z.t-^m'^7()^t^j:^fz 

o 

[0 0 2 9] 

tfz. ^|§0JH<ttL(i\ »^-#ptC|^^LT InGaPtfctilnGaAsP 
<?) A 1 G a A s tmi'^P<7) I n G a A s P t >6^'^)li!l! t T^z^i^T^^'^^ ^ tt^ <7) ^ 

[0 0 3 01 

n G a P tfcfi I n G a A s P ^^STji^v^-fn^ G a A 

[0 0 3 11 

fi:^=-#F75^G a A s tC^t LTJE^M^^I-'&a^T'* 19 . I n G a P t ^c{± I 
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#®S 2003-074904 ^- v : 9/ 

n G a A s P -^^h^j: ^m-/}^G a A s l>znL3m'0M'S:^-ri>MX-^^m^li. 

[0 0 3 2] 

Mi^^PTi^X a A s tr^tL?I5il9^^^1-'2>a^T'abl9> I nGaPt/cfil 
n G a A s P ^-^b a A s \,znLX]±.mM'k^ir ^m.^X-^hm^i> . 

[0 0 3 3] 

[0 0 3 4] 

[0 0 3 51 

*^i&om^,<7)MI&^M^##U— HI 1 1>Z7^^X nMGaAsS 
nMG a A s^^yVrmU (W^ 1 0 0 nm. S i = 1 X 1 OlScm 

-3) . nMA lo.gGao.lAs/A lo.3Gao.7AsTg|5^##:#/l^li-Ml3 ( 

i/'4i^m^m<Dm^<omKmmti&K^mi:immt l-c3 s. smmmmL 

fzi>(D^ S i = 1 X 1 0l8c m-3) , T> K-^ I n G a PX^--«t«14. T> 
K--^I nG a A s P»T-#P^ (1 0 nm^3^. 7 8 0 nm) 

> K-y I n G a PI^MS (J¥$ 5 n m(7)^ ^ 2 ^1) t 'b ^ ^s^-#PrS14ii 
15. T> K-7°I n G a P^^-•^^-®16. p MA 1 q. 5G a o. 5A s >^^--^j-Sl7 
(C = 8X 1 0l7cm-3) . pMA 1 As BIB ( 1 / 4 ^S+B^OJ?^. C=2 
xl0l8cm-3), pMA 1 0.5G ao.5A s y^^-- 9-^19. pMAlQ.gGao.l 
A sZ-A I0.3G ao.7A s±^^*##®-RMM20 ( 1 X 4 ■mm^^<7)m^(OM 

Kmmti&Kmmi:immt l-c2 s^msL/c^o, c = 2 x i oi8cm-3 

) . iSXZfpmG aAs:=i>'!^ ^ hm21 (1 0 nm. C=5X 1 0l9cm-3) ^ 
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^-v: 10/ 



[0 0 3 6] 

^mik<r>j^mx-li. I nGaP^iSctt/I n G a A s P^{i^T G a A s 
[0 0 3 7] 

l&MMit^rffMi" -5 7^3*611. its (r2) 5 0 m<7)R;^;|^<7)^it^?^1- J: ^ 

ALfr^ff tCTMS (3 9 or. 1 0 :^P^) f - 1 i I9 . pMAlAsil 
18<7)m»iL-aA^itM^<7)^^18a^^^m'fl:L. U^l 2 jum ( r i) (DFl^m^ 

[0 0 3 8] 

T'cf^. miTL-aA^^t^^ttD-r^^^^coS i 02M^I^*L. T i/P tx^Au 
^ClOjlitia^LT^^ pllijmM23. AuGe/N i X A u i zmmmm LX 
^ n fjjm€24 ^ SBfe-r ^ o 
[0 0 3 9] 

[0 0 4 0] 

^^M(7)W^w.xii. 7.^—^mtLx^ i^i^mi5(Dmumizii^ r^v-y'i 

n G a P^^--9-;il4^fflv^ -i^i^^miScDm^tRMmKli^ T>K-yinG 
a P;^^--9-^16. pMA 1 0.5G ao.sA s *rm 17 is XI/ pM A 1 0.5G 

ao.sA s>^^--9-^19/&^<b3^^^<7)^ffiv^Tv^^o ?S14^15<7)T > K-T* I n 
G a A s P*T-#F^t^L-rA 1 G a A s Tb^h^j: {^l^XiinMA I0.9 
Gao.iAs/A 1 0.3G ao.yA sTM###:#^SMMl3^: pMA lo.sGaQ. 
5A s>!.^--9-Sl7) >(>q?4£1-^<»:^^tf^^B^H#M^I#'2)^<h;i)^'SI®T"^>^>{)^ 
T> K-yi nG a P ^^--9-^14^3 J: CMe^lStt-S ^ t J: 19. I nG a A s 
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^-v: 11/ 



[0 0 4 1] 

tfz. pMA 1 0.5G ao.sA s ^^--^rmilis JaXf pMA 1 0. 5G a 0. 5A s ;^ 

^-'^mi9<Dmi<^mm,^^m t^j: ^ A i a smis^knmir^bztiizx^^ a i a 
s^tAiGaAs^^ <D^m-^<DMisimitmm^^tti- 1 ^ . ^mm^j:mm.m 

[0 0 4 2] 

tfz. pMA 1 0.5G ao.sA s;^^--9-Sl7^J:?7pMA 1 0.5G a 0. 5A s 
'-^-■^■iligcOli^Ji. \^^-rtii> I n G a P ^ I n G a A s P. I n 

GaAsP^InGa P h (^^-^-i^-ea^o T ^ J: v^o 
[0 0 4 3] 

^io, T> K-7°I n G a P;^^--9-^14ioJ:t/16<7)|&^{i, T>K- 7' In 
G a P<7)ft^«9 ICT> K--/I n G a A s P-C^oT^ iv^o 
[0 0 4 4] 

tfz^ T> K-y I n G a P^^-+>-^1443ct?/16^@effi1-^ftt)^ tc, 

{iT> K-yi nG a A s P 5&^^ =5^>&i£M® ^SBS LT ^> J: v^o 
[0 0 4 5] 

-^mmmmx-^t^ G a a s ^^«Mt; nHOmS^ff^^ Lfz-hK mi.^<DmM 
iM&ir ^fz)sb\iZ:i- y^y ^-t^m^z n MSO— g|5 i tr 7 ^ > i^' L y ^ 

f^i-.-eti. m^Lfz nMA 1 0.9G ao. lA s/^A 1 0.3G aQ.jA s T^^2g#:# 
SSMmia-tic nfJjm® ^ff^^ LT 4> J: (/^o 
[0 0 4 6] 

[0 0 4 7] 
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^-v: 12/ 



[0 0 4 8] 

i^mm22tLXit^ 8 102^^.^^^^ AI2O3. tTttiS i xNy^^fflv^^i 
[0 0 4 9] 

tfz. prnmrntLXliC r yAu^Z<Dmj^mmLX^j:^i><D, AuZn/ 

A \i^^<Dmizmm Lx^^^i>(Dm. nmmMt LxitA u g e/A u ^i<^jiii 

L T ^ ;S ^ co^ ^ffl ^ ^ ^) .2> o 
[0 0 5 0] 

*7t> mmm^ij^t lt. pma 1 a s®i9o«»E^±Aii^jy.^i-<7)'gi^^m 
m^^^^tiios^x^^o 

[0 0 5 1] 

±bb<7) J; ^ Lxi'^m^nti^mM(ofm<^^^i^\y~'^'m^ii. g a a s ^ 

^ll±tinMG a A s^^y^rmu^ nMA I0.9G ao.lA s/A I0.3G ao.7 
A sT^^*#:#ll^ltMl3. T> n G a P>5.^--9-^14, T^K-T' 

I nG a A s PMJ-^Pmtry n G a P ItMil ^ ^ ^ >2> 

14^15> T> K-T'I n G a P>^^-^^/il6. p M A 1 0. 5G a 0. 5 A s T^-^--^- 
« 17. p M A 1 A s ISomefL-^AIIit JiJ.^'f OfIi^l8a5i>^^m^b $ ^ >5> miTu^ 
pMA 1 0.5G ao.sA s>^^--9-ill9. pMA 1 0.9G ao. lA s /A 1 0. 
3G ao.7A s±g|5^^#:#®MltM20*5J:tf pM^'^iJ^^' he21^ i^WItcm^ 

L-c^^#s#:gt. -/Stteistrmit^ffiA-r-i)— (pmmm23t nm 

mM24) t^mx.X^^^ii<7)X$)^ ^ PMA 1 0.9G ao.lA s/A 1 0.3G ao.7 

0S<7)Mi&^M###:v— if^T-(i. mm.mmm<DA i a sum^t^ tixx^fz 

A 1 203tcJ: a^(7)f^^^ I nG a As PiT^Pt I nG a Pl^^Htzj: 19 0 
^1"^^ <h755^-t:-^-2,c7)-t:\ ^Sv^'fi^'ft^^^ i h 7j^^-e# nMAlQ.gGao.l 
AsXA 1 0.3G ao.7A sTSB^##:#gR#J-M13i3J:tfpMA 1 0.9G ao.iA 

s/A 1 0.3G ao,7A s ±u^m^^mKmm2oi±^tirKyt^m^< y -x$) 
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-^-v: 13/ 



19. 2'0(D<y-X-^^mmi:mmLX\^^:ho 
[0 0 5 2] 

d^Z. l^fl^tSrtS (r2) 5 0//m. (rs) 8 0 /u m<D V-i- y (DM^M^ 

H^-r ^ 7 ^ > r ^ y IJ tta^ho 

[0 0 5 3] 

o 

[0 0 5 4] 

# V - (7) ifM m ^ m 3 ^ o 

[0 0 5 5] 

^^MOf^SlCcI:^###W--iffi, 113 tc^-t J: 9 13, nMGaAs*«31 
_Ltl. nMG a As^^y y t^32 (ff^ 1 0 0 nm. S i = 1 X 1 Ol^c m-3) 
. nMA lo.gGao.iAs/A 1 0. 3G a 0. 7A s T^^«#:#®RMM33 (IX 
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